In view of the encouraging results obtained from the preparation of carbon balance sheets for a number of species of Aspergillus, as reported in Part III, the work was extended to other groups and, by way of contrast, carbon balance sheets were prepared for a considerable number of species of Fusarium. I t is evident from W ollenweber's " Monograph on the Fusaria '' (see ' Phytopathology ' (1913) , Vol. 3, p. 24) th at the classification of the Fusaria on morphological grounds is very difficult. It was hoped that, as a result of the preparation of carbon balance sheets, some biochemical classification on the lines of the Aspergillus group might be possible, and in order to ensure th at the cultures used were authentic, almost the whole of those chosen for investigation were Wollenweber's own cultures purchased from the Centraalbureau voor Schimmelcultures at Baarn. The methods of investigation adopted were those described in Part II and applied to the Aspergillus group in P art III.
The following is the history of the species of Fusarium used in this work :- Fifteen of the cultures in the above list which are marked with an asterisk were W o l l e n w e b e r 's cultures purchased from Baarn. The carbon balance sheets prepared for these species are given in Tables I and II .
Discussion of results obtained.
None of the species grew very well on the synthetic Czapek-Dox metabolism solution used, as is evidenced by the relatively small weights of mycelium obtained, compared with the corresponding figures for species of Aspergillus. I t is significant, however, th a t in spite of the relatively small growth of mycelium, the amount of glucose metabolized was very considerable.
The only metabolic product produced in quantity by any of the Fusaria is in the group known as " volatile neutral compounds,'1 and in one or two instances where investigation as to its nature took place, it was shown to be ethyl alcohol. The carbon balance sheets show, indeed, that, biochemically speaking, the Fusaria function in a very similar manner to the Saccharomyces, and in many cases the yields of alcohol formed from glucose by species of Fusarium compare favourably with the corresponding yields given by the best species of Saccharomyces. Thus, with F.
(Ag. 76), of 4*638 gm. of carbon as glucose metabolized, 2*453 gm. appear as " volatile neutral compounds" representing a yield of 52*9 per cent. This yield is even larger if, in calculating it, allowance is made for the carbon utilised by the fungus in building up its mycelium. Calculated on these lines, the yield is 55*1 per cent. Almost theoretical values could, no doubt, be obtained if ready-grown mycelia were used. The theoretical yield is 66*7 per cent., and the maximum yield obtained with species of Saccharomyces is about 60 per cent.
The property of the Fusaria of producing large quantities of alcohol from glucose might be turned to account technically in the production of alcohol from waste vegetable matter. Many species of Fusarium attack vegetable matter in the raw state without 
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preliminary hydrolysis by some other agent, and it is conceivable that, since they also ferment pentoses with the production of alcohol, some species of Fusarium might prove to be a suitable organism for solving the problem of obtaining alcohol from waste vegetable material.
Perusal of the balance sheets shows that, unlike the , no classification of the Fusaria is possible on the lines of production or non-production of alcohol (" volatile neutral compounds " ) since of the twenty-three species examined all give appreciable quantities of alcohol, and almost all give very good yields indeed. However, though no satisfactory classification of the Fusaria appears to be possible from the carbon balance sheets presented, it is possible to separate a few species which have rather unusual characteristics. For this reason the different species examined are arranged in the two tables in the following manner :-The species are arranged in order of decreasing acid production, the first members of Table I being those which give rise to the largest amounts of " volatile acids/' and immediately succeeding them come the species which give rise to " non-volatile acids," so th a t at the one end of the table are placed those species giving the largest amount of volatile acids, while at the other end are those species which give very little acidity either of a volatile or a non-volatile nature. This arrangement enables one to effect a rough though not very satisfactory separation of the species.
Thus the following species F. viride, Ag. 81; F. solani var. minus, Ag. 83; F. lini, Ag. 60; F. Martii, Ag. 77; F. species (from potato), Ag. 80, and F. dianthi, Ag. 69, seem to form a group having the following characteristics :-None of them produces any appreciable amount of " non-volatile acids," while all produce relatively large amounts of " volatile acids." This is, of course, in direct contrast to the majority of species of Aspergillus, in which the acidity produced is almost entirely of the " non-volatile acid " type. The nature of this volatile acid has not been investigated, but if it were desired to do so it is obvious th at the two species, Ag. 81 and Ag. 83, would be the most suitable for the purpose, since the " carbon in volatile acid s" is 0*198 and 0*212 gm. respectively, corresponding to yields of 8*0 and 7*2 per cent, of the sugar fermented. Each of the five species in this sub-group also gives rise to moderate amounts of " carbon unaccounted for," though in no case is this very large, since the maximum is 0*411 gm. with F. species, Ag. 80, corresponding to 18 per cent, of the sugar fermented.
Further indication th at these species may be regarded as a separate sub-group is the fact th at while all of them give rise to larger weights of mycelium than the majority of the other species of Fusarium investigated, the amount of glucose metabolized by them is small. The amount of " volatile neutral compounds " formed by these five species is also very much less than the average for the remainder, and their respiration coefficients are very much lower than those of the other species.
Another sub-group might be formed of the following species :-F. 
